the Philippines and Singapore accounted for 55.4, 17.9, 8.8, 8.0, 6.4 and 3.6% of the study cohort, respectively. Amongst East Asian physicians, the most important symptom was considered to be abdominal pain by 33.4%, whilst 24.3% regarded alternating diarrhea and constipation to be the most important symptoms. Total colonoscopy and histopathology use showed no difference among countries. Prescriptions given for mild (p < 0.0001), moderate (p < 0.0001), severe (p < 0.0001), intractable (p = 0.002), diarrheal (p < 0.0001) and constipating (p < 0.0001) patients with IBS significantly differed between the countries. Except for several minor points, IBS specialists showed no significant difference in their diagnosis and treatment of IBS when compared to nonspecialists. Conclusion: This survey provided data on the clinical treatment of IBS among East Asian countries. The results supported the hypothesis that the diagnosis and treatment of IBS differs between countries.
Introduction
Irritable bowel syndrome (IBS) is a prototype of and the most representative functional gastrointestinal disorder (FGID) [1] . According to the Rome III criteria [2] , IBS is defined as recurrent abdominal pain or discomfort for at least 3 days per month over the preceding 3 months, associated with 2 or more of the following: improvement with defecation, onset associated with a change in stool frequency and/or onset associated with a change in the form (appearance) of stool. These criteria should be fulfilled for the previous 3 months with symptom onset at least 6 months prior to diagnosis. IBS is very common, with a prevalence of 10-20% in the general population [3] . Health-related quality of life is greatly disturbed in patients with IBS [4] . IBS is associated with substantial costs to patients, healthcare systems and society [5] . Therefore, appropriate diagnosis and effective treatment for IBS provide considerable benefit not only for the patients themselves, but also for society in general.
Multiple factors affect the features of IBS [1] . These include psychosocial stress, infection, gut microbiota, genetics and learning, as well as gender, age, society, culture and patient perspective [6] . Among them, the biological factors are essential because they provide a universal principle for the management of IBS. Sociocultural factors are also important because the differing effects of such factors on the features of IBS between countries will provide great hints towards solving the IBS problem. Cross-cultural comparative research will make a significant contribution to IBS research through epidemiology, genetics, psychosocial modulators, symptom reporting and interpretation, extraintestinal comorbidities, diagnosis and treatment, determinants of disease severity, healthcare utilization and health-related quality of lifeall issues that may be affected by geographical region, culture, ethnicity and race [7] .
East Asian countries have some features specific to their geographical region. They are located on the east coast of the Eurasian continent with moderate-to-hot temperatures and humidity. They have some similarities and differences in culture, habitat and race. Dietary patterns and gut microbiota are different between Asians and Europeans/Americans [8] . Comparative gut metagenome analyses show that porphyranases and agarases are frequent in the Japanese population, and that they are absent in metagenome data from North American individuals. To date, several features of IBS in Asia have been studied [9] and a survey was conducted on FGIDs, including IBS and functional dyspepsia (FD), among 43 physicians and researchers in the Asia-Pacific region [10] . However, there has not been a survey comparing the clinical practice of IBS among East Asian countries involving a considerable number of physicians. The aims of this study were as follows: (1) to depict the clinical realities of IBS in East Asian countries; (2) to test the hypothesis that the diagnosis and treatment of IBS differs between countries, and (3) to test the hypothesis that the diagnosis and treatment of IBS differs between IBS specialists and nonspecialists.
Subjects and Methods
The study participants were 251 physicians involved in the clinical practice of IBS at major institutions in Japan, South Korea (Korea), China, the Philippines, Indonesia and Singapore. All participants work in an urban environment. This is the 7th questionnaire-based survey conducted by the International Gastrointestinal Consensus Symposium (IGICS). The IGICS is a gastroenterological study group in the countries of East Asia, including Japan, Korea, China, the Philippines, Indonesia, Singapore and Thailand. The IGICS holds a yearly gathering at the annual meeting of the Japanese Gastroenterological Association (JGA). The 7th IGICS was held in Fukushima, Japan, in February 2014, under the presidency of the first author (S.F.). The survey for the clinical practice of IBS was commenced following the meeting.
Representative IGICS committee members provided a questionnaire to selected physicians in each country, starting in February 2014. Responses were collected by electronic mail until May 2014. The questionnaire contained 45 questions focused on the following items: country, discipline, specialty, motivation of IBS care, number of patients with IBS per month, number of patients with FD per month, number of patients with microscopic colitis, the most important symptoms in IBS, laboratory examination, imaging examination, evaluation of the Rome criteria, major differential diagnosis, treatment for mild, moderate, severe and intractable patients with IBS, treatment for IBS with diarrhea (IBS-D) or IBS with constipation (IBS-C), and use of kampo (Chinese herbal) medicine. The details of the questionnaire are provided in the Appendix.
The data were statistically analyzed with Statistical Package for Social Science (SPSS) version 22.0 (IBM Japan, Tokyo, Japan), and summarized with actual number, rate or mean ± standard error (SE). Six groups were compared with χ 2 analysis or Kruskal-Wallis test. Two groups were compared with χ 2 analysis or Mann-Whitney U test. A p value <0.05 was regarded as significant.
Results

Overall IBS Practice in East Asian Countries
A total of 251 questionnaires were obtained from 251 physicians. Among them, Japan, Korea, China, Indonesia, the Philippines and Singapore accounted for 55. 4, 17.9, 8.8, 8 .0, 6.4 and 3.6%, respectively ( table 1 ). The majority (87.6%) of respondents were gastroenterologists, followed by general internists (9.2%) and epidemiologists (2.0%). IBS specialists consisted of 23.5% of the subjects, and the remaining 76.5% were nonspecialists. Although the majority were not IBS specialists, 62.2% of them expressed motivation to see IBS patients.
The average number of IBS patients per institution was 49.9 ± 11.2 per month. The number of patients with FD at each institution (80.1 ± 16.4 per month) was significantly more than that of IBS patients (p < 0.0001). The number of patients with microscopic colitis at each institution was 18.3 ± 5.9 per year. The majority (33.4%) of East Asian physicians considered abdominal pain to be the most important symptom. This was followed by 24.3% who considered alternating diarrhea and constipation as the most important symptoms, whilst abdominal discomfort, diarrhea, constipation, abdominal bloating, gas and urgency were viewed as the most important by 22.7, 14.3, 2.0, 1.6, 0.4 and 0.4%, respectively.
A laboratory examination for the diagnosis of IBS, including always performing a complete blood count (CBC), C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and stool calprotectin, was supported by less than 50% of physicians ( table 2 ) . A microbial stool test and Clostridium difficile detection were also performed by less than 50% of physicians. In contrast, total colonoscopy was always performed by 57.8% of physicians. Other imaging examinations for the diagnosis of IBS, including always performing flexible sigmoidoscopy, rigid proctoscopy, barium enema, capsule endoscopy, computed tomography (CT)/magnetic resonance imaging (MRI) colonography, upper gastrointestinal endoscopy and ultrasonography, were supported by less than 50% of physicians. Regarding diagnostic criteria, 86.5 and 66.5% of physicians supported the IBS definition and subtyping of IBS according to the Rome III criteria, and the majority (87.3%) will use the forthcoming Rome IV criteria. Nearly half (45.8%) of the physicians regard inflammatory bowel disease (IBD) to be the major consideration when making a differential diagnosis from IBS. The following diseases were nominated by other physicians: microscopic colitis (8.8%), infectious enterocolitis (8.8%), colorectal cancer (7.6%), other FGIDs (5.2%) and other diseases or no answer given (23.9%). Approximately three quarters (73.7%) of physicians stated that the most important protocol with which to diagnose IBS was the Rome III criteria, followed by colonoscopy (24.3%), histopathology (1.6%) and blood chemical examinations (0.4%).
Considering the treatment of IBS, for patients with mild conditions, probiotics was the most popular prescription ( table 3 ) . For moderate IBS patients, selective serotonin reuptake inhibitor (SSRI) and tricyclic antidepressant (TCA) are two major prescriptions. For severe IBS patients, antipsychotics and cognitive behavior therapy (CBT) are two major strategies. At present there is no common method for the treatment intractable IBS patients in East Asia, but 31.1% of physicians use Chinese (Japanese) herbal medicine (kampo). Approximately one third (34.7%) of physicians supported the administration of 3-HT3 antagonist to IBS-D patients, and 27.5 and 21.1% supported the use of loperamide and anticholinergics, respectively. For IBS-C patients, 34.7, 22.3 and 22.3% of physicians used 5-HT4 agonist, bisacodyl-picosulfate and lactulose, respectively.
Difference in IBS Practice among Asian Countries
The number of patients with IBS in Japan (12.2 ± 1.3), Indonesia (17.2 ± 5.4), the Philippines (25.7 ± 9.3), Singapore (61.9 ± 40.0), Korea (116.1 ± 34.2) and China (179.4 ± 91.6) were significantly different (p < 0.0001; fig. 1 a) . The number of patients with FD in the Philippines (21.7 ± 7.7), Japan (23.4 ± 3.8), Indonesia (36.7 ± fig. 1 b) . The number of patients with microscopic colitis in Japan (4.0 ± 0.8), Singapore (5.7 ± 2.1), Korea (7.8 ± 1.1), the Philippines (9.3 ± 6.3), Indonesia (18.3 ± 5.4) and China (141.4 ± 51.0) were significantly different between the countries (p < 0.0001). The percentage of IBS specialists amongst the respondents significantly differed between Indonesia (10.0%), Japan (15.1%), Singapore (22.2%), China (31.8%), the Philippines (37.5%) and Korea (46.7%; p < 0.0001).
The most important symptoms in the diagnosis of IBS significantly differed among countries (p < 0.0001; fig. 2 a) . Physicians in Korea, China, Indonesia, the Philippines and Singapore regarded abdominal pain and abdominal discomfort to be the most important symptoms. In contrast, a considerable rate (38.1%) of physicians in Japan considered alternating diarrhea and constipation to be the most important symptoms in IBS, as well as abdominal pain and abdominal discomfort. There was no difference in use of the Rome III criteria to diagnose IBS among the countries. However, subtyping IBS using the Rome III criteria significantly differed between Japan (54.7%), Korea (84.4%), China (72.7%), Indonesia (75.0%), the Philippines (87.5%) and Singapore (88.9%; p = 0.008; fig. 2 b) . There was no difference in willingness to use the forthcoming Rome IV criteria to diagnose IBS between the countries.
Laboratory examination for the diagnosis of IBS, including CBC (p = 0.015), ESR (p = 0.002), CRP (p < 0.0001) and stool calprotectin (p < 0.0001), significantly differed between the countries. Japanese physicians favored CBC and CRP and rarely examined stool calprotectin. Imaging examination for the diagnosis of IBS, including flexible sigmoidoscopy (p < 0.0001), rigid proctoscopy (p = 0.005), barium enema (p = 0.045) and upper gastrointestinal endoscopy (p = 0.003), significantly differed between the countries. Performing capsule endoscopy or CT/MRI colonography revealed no meaningful difference between the countries. Japanese physicians favored upper gastrointestinal endoscopy and rarely performed flexible sig- 103 moidoscopy, rigid proctoscopy and barium enema. Total colonoscopy and abdominal ultrasonography application showed no difference between the countries; however, the role of histopathology significantly differed (p < 0.0001).
The major diseases to be differentially diagnosed significantly differed among the countries (p = 0.003). Japanese physicians aimed to distinguish IBD from IBS, and Korean and Chinese physicians made an effort to discriminate microscopic colitis from IBS. There were no differences in microbial stool testing and C. difficile detection. The prescriptions given for mild (p < 0.0001), moderate (p < 0.0001), severe (p < 0.0001) and intractable (p = 0.002) patients with IBS significantly differed between the countries. Probiotics was the most popular prescription for mild IBS patients in Japan, China and Indonesia, but not in Korea, the Philippines and Singapore ( fig. 3 a) . Compared to their contemporaries in the other countries, Japanese physicians prescribed fewer SSRIs and TCAs for moderate IBS patients ( fig. 3 b) . Japanese, Korean and Chinese physicians prescribed more antipsychotics for severe IBS patients than their colleagues in Indonesia, the Philippines and Singapore ( fig. 3 c) . For intractable IBS patients, physicians in Korea (20.0%), Indonesia (15.0%), China (13.6%) and Singapore (11.1%) used opioid. However, opioid use was not so frequent in clinical practice in the Philippines (6.3%) and Japan (3.6%). The prescription for IBS-D (p < 0.0001) and IBS-C (p < 0.0001) patients significantly differed among countries. Physicians in Japan, Korea, China and the Philippines used more 5-HT3 antagonists compared with those in Indonesia or Singapore ( fig. 3 d) . Physicians in Japan, China and Singapore used lubiprostone, but those in Korea, Indonesia and the Philippines did not ( fig. 3 d) . Use of kampo significantly differed between the countries (p < 0.0001). Japanese (47.5%) and Chinese (45.5%) physicians prescribed kampo for IBS, but those in the other countries did not.
Difference in IBS Practice between IBS Specialists and
Nonspecialists IBS specialists treated significantly more patients with IBS (p < 0.0001), FD (p < 0.0001) and microscopic colitis (p < 0.0001) than nonspecialists. IBS specialists (86.4%) significantly expressed more positive will than nonspecialists (54.7%; p < 0.0001). The two groups showed no significant difference in the diagnosis and treatment of IBS, except for the following minor points: flexible sigmoidoscopy (p = 0.008) and rigid proctoscopy (p = 0.026) were performed less by the specialists, and C. difficile detection (p = 0.008) was performed more by the specialists than nonspecialists. 
Discussion
This is the first survey comparing clinical practice of IBS among East Asian countries involving a considerable number (251) of physicians. An earlier study on IBS and FD reported on the clinical practice of physicians in the AsiaPacific region [10] . There were similarities in the diagnostic approach, such as differential diagnosis, exclusion of organic diseases, psychophysiological assessment, medical advice given or medication used, including mild laxatives, antidiarrheal drug, prokinetics and psychological drugs, within the Asia-Pacific region [10] . Furthermore, there was also a difference between Japan and other Asia-Pacific countries as upper gastrointestinal endoscopy and blood examination were more common in Japan, and drugs developed in Japan and Chinese herbal medicines (kampo) were more frequently prescribed in Japan [10] . Therefore, our data are in the same direction with the results of this In this study, the numbers of IBS patients visiting East Asian institutions per month were diverse. Moreover, IBS patients were less frequent than FD patients. This finding is consistent with the earlier report on 818 consecutive outpatients with abdominal symptoms in Japan [11] . Among them, 170 FD and 68 IBS cases were identified [11] . However, the prevalence of FD compared to IBS has not been universally reported. Australian data with a sample size 188 reported that 65% of patients fulfilled IBS criteria and 62% accounted for FD [12] . A Mexican database based on the Rome II Modular Questionnaire showed that IBS accounted for 28.9% of patients whilst FD accounted for only 4.0% [13] . Even in East Asia, data from 4,638 Chinese college and university students revealed a similar prevalence between FD (9.25%) and IBS (8.34%) [14] . There is the possibility of recall bias amongst physicians, easier access to upper gastrointestinal endos- 106 copy in East Asia than in Western and Latin countries, or oversight of the impact of overlapping IBS with FD [15] in the institutions in this study. Further investigation of this apparent dominance of FD in comparison to IBS in outpatient clinics in East Asia is warranted. Differences in clinical practice among the countries were well detected in this survey. The proportion of IBS specialists to nonspecialists also differed markedly, although the survey results suggest that this does not explain the differences in clinical practice. Concerning diagnosis, Japanese physicians favored CBC and CRP and rarely examined stool calprotectin. Although the diagnostic value of stool calprotectin has been recognized [16] , it has not been supported by the medical insurance system in some countries, including Japan. Total colonoscopy showed no difference between countries. Colonoscopy has a diagnostic value not only through excluding organic diseases, but also in supporting the existence of a pathophysiology compatible with IBS due to visceral hypersensitivity at colonoscopic procedures and colonic spasm [17, 18] . There were too few data with which to draw any conclusions regarding the use of capsule endoscopy or CT/MRI colonography in IBS practice. Japanese physicians favored upper gastrointestinal endoscopy and rarely performed flexible sigmoidoscopy, rigid proctoscopy or barium enema. A small number of epidemiological studies of IBS have investigated the utility of diagnostic imaging modalities other than in the colorectal region, including endoscopy in the digestive tract, and reported that upper gastrointestinal endoscopy or ultrasonography, depending on the abdominal symptoms in IBS patients, was beneficial in excluding other conditions in daily clinical practice [19, 20] . This study suggested that Japanese physicians tried to distinguish IBD from IBS whilst Korean and Chinese physicians placed an emphasis on discriminating microscopic colitis from IBS. This difference may be due to a greater number of patients with microscopic colitis in China or Korea compared to Japan. Histopathological examination of the gut mucosa provides exclusion of collagenous colitis or celiac disease and evidence of increased mucosal permeability with increased mast cells, enterochromaffin cells and inflammatory cells supporting IBS features [21, 22] . There was no difference in the use of microbial stool test and C. difficile detection between countries. There is insufficient evidence to recommend the routine performance of a standardized battery of diagnostic tests in patients who meet symptom-based criteria for IBS [23] . However, a clinical cohort with a large sample size will solve this problem in the future.
This study revealed differences in the approach to symptoms and diagnosis of IBS among physicians based in East Asian countries. It is natural to assume that abdominal pain and abdominal discomfort are the most important symptoms in IBS based on the Rome III criteria [2] . However, 38.1% of physicians in Japan considered alternating diarrhea and constipation to be the most important symptoms in IBS. This finding is not specific to Japan. A recent epidemiological survey from the USA clearly indicated that 74% of medically diagnosed IBS patients and 63% of undiagnosed IBS subjects reported alternating diarrhea and constipation [24] . Participants in this study supported the Rome III criteria, and even the upcoming Rome IV criteria, regardless of their country of treatment. This notion probably reflects the validity and reliability of the Rome III criteria [25] and positive expectancy of the Rome IV criteria. By contrast, subtyping IBS using the Rome III criteria differed between Japan (54.7% support) and other countries (72.7-88.9% support). A clinical survey of 633 outpatients clarified that 31% satisfied the Rome II criteria for IBS [26] . Among them, 49% were classified into the alternating diarrhea and constipation type of IBS. Although the term 'alternating diarrhea and constipation' was erased from the Rome III criteria for IBS due to the instability and dependency of data collection frequency, the impact of this symptom on whole IBS pathophysiology should be further explored.
Treatments for mild, moderate, severe, intractable, diarrheal and constipating patients with IBS differed between countries. This is probably due to differences in the availability of pharmacotherapy and nonpharmacological therapy. Evidence exists for the use of probiotics [27] , trimebutine [28] , bulking polymer [29, 30] , anticholinergics [30] , antidepressants [30] , CBT [31] , 5-HT3 antagonist [32] , 5-HT4 agonist [33] and lubiprostone [34, 35] to relieve the symptoms and pathophysiological features of IBS. Use of antipsychotic drugs is one of the strategies used for severe or intractable patients with IBS [36] , but the relatively high rate of use of antipsychotics in Japan, Korea and China was unexpected. These results may be based on some misunderstanding between true antipsychotic drugs and the other psychopharmacological agents used by the respondents. A randomized controlled trial and further evidence are necessary to confirm the use of antipsychotics for IBS in East Asia. Moreover, for intractable IBS patients, treatments for IBD or opioids were used in some countries in this study. There is no evidence of the use of treatments such as mesalazine for IBD in IBS patients [37] . The chronic use of opioids by IBS patients may result in a more complex condition, such as narcotic bowel syndrome [38] . The rationale for the treatment realities in IBS practice should be globally checked.
There are some limitations in this study. First, surveyed physicians were selected by the representative IGICS committee members and were not randomly selected from each country. The respondents belonged to a university or large general hospital in urban areas within each country. Information on whether or not our sample was representative of all physicians is necessary in the future. Second, a greater number of physicians were included from Japan and an equal distribution among the East Asian countries was not realized. Therefore, the findings were greatly influenced by data from Japan. Third, we cannot exclude potential participant recall bias. A survey conducted of IBS patients will solve this problem. Further studies on the clinical features of IBS based on recommendations and considerations of the Rome Foundation [7, 39] are warranted in the near future.
In conclusion, this survey provided data comparing the clinical practice of IBS among East Asian countries involving a considerable number of physicians. The results supported the first hypothesis that the diagnosis and treatment of IBS differs between countries, but did not generally support the second hypothesis that diagnosis and treatment of IBS differs between IBS specialists and nonspecialists, except for the number of patients treated and some diagnostic testing.
